Comparison of apaCHE ii and tHrEE abbrEviatEd apaCHE ii sCorEs for prEdiCting outComE among EmErgEnCy trauma patiEnts rEv assoC mEd bras 2014; 60(4):381-386 381
IntroductIon
Illness severity scoring systems have become important tools for studying patient outcomes. Early efforts to measure the efficacy of trauma centers and trauma systems assessed the rates of preventable mortality. The risk stratification of trauma patients has traditionally focused on anatomic or physiologic scores specific to trauma populations. Trauma scoring systems were initially developed to triage patients in the field and needed to be straight--forward and user friendly. There are several systems such as the triage Revised Trauma Score, Triage Score, and Trauma and Injury Severity Score (TRISS) for predicting the severity of trauma patient's conditions along with patient outcomes. 1, 2 However, there are few methods for precisely and easily predicting the outcomes both in the emergency room and in the intensive care unit (ICU) trauma patients. The trauma patient population is different from the general patient population. Trauma patients are considered younger, healthier and with unique pathophysiologic patterns. All these factors might limit the usefulness of scores addressing broader categories of patients and diseases like the Acute Physiology and Chronic Health Evaluation (APACHE) II. 3, 4 Although APACHE II score has not been validated as a specific prognostic tool for trauma patients, several studies have shown its value to evaluate prognosis of trauma patients. [4] [5] [6] Criticisms of the use of APACHE II in the trauma population have been based primarily on the poor correlation between APACHE II and ISS or TRISS, and the inability of APACHE II to accurately predict hospital or intensive care unit length of stay. 7 Importantly, the criticism has not been based on an inability to predict death. In fact, when APACHE II has been evaluated as a predictor of clinical outcomes in trauma patients it has proven to be a useful predictor, particularly those who are critically injured. 4, 6, 8 In a previous study we have previously shown that APACHE II is a useful score to help triage and to predict in-hospital mortality in 163 trauma patients both at the ED and ICU. 9 On the other hand, risk adjustment score in the emergency care would use a limited number of variables that can be easily collected at presentation, to provide an accurate prediction of an important outcome such as mortality. Not surprising, APACHE II score implementation as a routine tool to evaluate trauma in our emergency department was abandoned during the next years. The main reason was that APACHE II score uses so many biochemical variables that turns it non--practical for a rapid evaluation of severity of disease in the ED, although adequate in the ICU setting.
Considering this particular difficulty for implementation of APACHE II in emergency scenario, we decided to reassess the data and found that the vast majority of laboratory data were normal or slightly altered. This finding is not surprising, because trauma acute changes of laboratory variables are not expected. 1 Thus we proposed a simplified APACHE II version (s-APACHE II), excluding the laboratory variables to evaluate trauma patients in the ED. Early in the last decade, other scores based on APACHE II, like RAPS (Rapid Acute Physiology score) and REMS (Rapid emergency medicine score), were evaluated in the emergency room and out-hospital medical and surgical acutely ill patients. [10] [11] [12] RAPS is an abbreviated version of APACHE II and includes only the physiologic variables pulse rate, blood pressure, respiratory rate, and Glasgow Coma Scale (GCS) score. 10 REMS is an extended RAPS version and includes age, peripheral oxygen saturation and laboratory tests. 13 The primary aim of this study was to evaluate the ability of APACHE II and three abbreviated APACHE II scores (s-APACHE II, RAPS and REMS) to predict in-hospital mortality among trauma patients in the ED.
methodS
Study design: this study is a secondary analysis of a prospective cohort study conducted from August to December of 2001. The primary purpose of the study was to evaluate the ability of APACHE II score to evaluate risk of death of trauma patients both in the ED and in the ICU. Setting: emergency room (ER) at Hospital São Vicente de Paulo (HSVP), a regional reference hospital in Passo Fundo, RS, south of Brazil. Ethics with study approval: this study was approved by the ethics committee of the institution. Informed consent was obtained from the patient or relatives. Patients: all trauma patients, > 12 years old, admitted for more than 24 hours. Data collection: all data were collected prospectively regarding demographical characteristics, origin of the patient, type, nature, and topography of the trauma. Arterial blood was collected on admission and 24 hours later. The following parameters were recorded for all patients: age and presence of chronic diseases or immune-compromised, body temperature, mean arterial pressure, heart rate, respiratory rate, Glasgow Coma Scale, arterial blood gas analysis, FiO 2 , laboratory data (white blood cell count, hematocrit [PCV] , and serum levels of sodium, potassium, creatinine). APACHE II, RAPS and REMS scores were calculated as previously described.
3,10,13 The s-APACHE II score was calculated using the five physiologic data, the age and the presence of chronic disease. The patients were followed from emergency admission to 24 hours and until hospital discharge and/or death.
StatIStIcal analySIS
Normally distributed continuous variables were reported as mean±standard deviation (SD) and were compared using standard t-tests. Non-normally distributed variables were reported as median (25-75% confidence intervals) and compared using Mann-Whitney test. Spearman rank correlation coefficients were used to estimate the correlation between the various severity scores. To compare the predictive ability of the severity scores or of the subcomponents variables to discriminate between survivors and non-survivors, a computation of the area under the receiver operating characteristic (AUROC) curve was performed. Level of significance used was a = 0.05. Data were analyzed using a SPSS program, version 10.
reSultS
The demographic and clinical characteristics of patients are summarized in Table 1 . Hundred ninety tree adult patients were admitted with trauma in the ED of HSVP, from August to December 2001. Thirty patients were excluded because the APACHE II score could not be applied by discharge from hospital (25) or death (5) within the first 24 hours res ( Figure 1 , Table 2 ). Of the individual sub-components, only Glasgow Coma Scale and heart rate discriminated survivors from non-survivors in the ED. Both GCS and HR had some predictive ability but lower than any score (p < 0.05). 3.4 ± 4.6, p < 0.001) than non-survivors. APACHE II was strongly correlated (p < 0.0001) to s--APACHE II (R² = 0.96), REMS (R² = 0.92) and RAPS (R² = 0.82) scores. Table 2 describes the area under the receiver operating characteristic curve for each score and sub-components. At admission the AUROC were similar for all sco-dIScuSSIon The original aim of this study was to test the utility of APACHE II for prognostic in the evaluation of trauma patients in the ED and 24 hours after. APACHE II showed to be a good marker for prognosis in this population, at the ED and 24 hours after. The primary objective of this data re-analysis was to compare three abbreviated APA-CHE II scores in the ED. The study showed that APACHE II and the abbreviated APACHE II scores provide similar discriminatory power for in-hospital mortality. However we also found that only GCS and HR subcomponents were predictors of mortality.
There are many scores developed to access the severity of trauma patients admitted to ED. 1, 14 However, trauma scores were developed in different populations. The knowledge of morbidity and mortality of our population is very important for planning strategies for management of trauma patients. In this regard, the choice of a proper score has an important role to standardize the management of trauma patients. Several scores are available in medical literature, but no one fills satisfactory the needs of trauma patients, making difficult to choose a specific score to apply in a particular population. 2, 4, 6, 15, 16 We were motivated to study APACHE II score in the ED because in Brazil the first evaluation is done in the emergency room and often a severe patient stayed in observation for hours or days until transferred to the operating room or ICU. Thus, we speculated that the application of a score in which the possibility of medical complications, including the possibility of death, could be useful in the ED. Even knowing that APACHE II was designed for patients in critical care units, we thought that the application of this score could help to follow-up these patients, once this score was familiar to our Emergency and ICU staff and both settings admits not only trauma patients. Like others, we've demonstrated that APACHE II was useful for predicting outcomes of trauma patients. Several studies showed that APA-CHE II score has good prognostic value even when compared to scores specifically developed to evaluate trauma patients. 4, 6, 17 As expected APACHE II scores were low. Low values can be explained because the patient population was young and healthy. Another explanation could be the short period between the trauma and the application of the score in the ED, in which the some physiological or laboratory acute changes are unlikely in trauma patients. However, similar low APACHE II scores were also observed in the ICU 24 hours later. Therefore, in spite of the lower APACHE II score in this population, compared with that one admitted in ICUs, APACHE II appeared useful to stratify risks for trauma patients in the ED.
Nonetheless, APACHE II score is difficult to apply in the emergency due to its complexity and the emergency medical staff faced this limitation in the following years. Thus, as highlighted before, the observation that almost all laboratory values were normal or slightly altered in this population motivated us to reanalyze the data and to propose a simplified APACHE II score similar to RAPS and REMS. 10, 13 The comparison between APACHE II and those abbreviated APACHE II scores showed that in the ED and in trauma patients they are equivalent to stratify in-hospital mortality risk. The results of this study are comparable to other studies applying abbreviated APA-CHE II scores in general and surgical patients. 4, 11, 12, 18 Our estimate of the AUROC for all scores was similar or even higher when compared to previous studies. Interestingly, none of these scores were applied to evaluate specifically trauma patients but general emergency patients. We must emphasize that the proposed s-APACHE II score was derived within our study and its performance may be similar by this reason.
Evaluation of the APACHE II score sub-components reveals important information regarding the physiologic parameters that are useful for severity scoring in this population. The analysis of the sub-components showed that only GCS (APACHE II score) and HR has discriminated survivors from non-survivors. Like others, GCS consistently appears as an important constituent element of these scores. 4 It is expected that patients with a severe traumatic brain injury will require admission to the ICU regardless of other injuries and will have a higher likelihood of subsequent mortality. Another physiologic parameter used to predict mortality in several trauma scores systems is heart rate and commonly tachycardia is a sensitive sign of cardiovascular disarrangement. However, heart rate and blood pressure as predictors are inconsistent in different studies. 4, 13, 19 One possible important explanation is that timing and quality of out-hospital resuscitation would influence these variables. Additionally, the finding that only GCS and HR predicted mortality may help understand why the scores have similar discriminatory power as both sub-components take part in each score.
The strengths of this study include its prospective nature and evaluation of several abbreviated APACHE II scores and their subcomponents. Our study may provide additional estimate of how APACHE II, RAPS and REMS perform in a validation study. Despite these strengths, there are several important limitations. One limitation is the small sample size in a one single center which precincts better evaluation of the proposed simplified APACHE II and the comparison between all studied scores. Another limitation is that patients who died or were discharged prior to 24 hours were not a part of the original study cohort. It is unclear if those patients differ in a way from those in this cohort as to make our conclusions invalid. An additional limitation in the present work was that the data only represents patients from a small region and managed in the ED of a university teaching hospital. We must therefore be cautious in generalizing the results presented here to a non-university ED. Finally, the data are now 12 years old. Changes in structure and process within EDs may generate different results if the study were repeated now.
concluSIon
Our study confirmed that the APACHE II score is a good prognostic marker of trauma patients in ED scenario and after 24 hours in the ICU. However, our study also confirmed that abbreviated versions of the APACHE II score showed similar prognostic values at the ED for trauma patients. Better designed studies are needed to validate abbreviated APACHE II scores in the trauma population, particularly the simplified APACHE II score proposed in this study. 
